Introduction
We explore the possibility of using periodic and aperiodic arrangements of sources inside a Fabry-Perot Cavity (FPC) made of a ground plane and a partially reflective surface (PRS), as in Fig. 1 . The cavity is used to enhance the gain of each source [1] - [6] . The enhanced gain permits to design array antennas with large distances between the radiating elements without the occurrence of secondary lobes [7] . It is convenient to design and build arrays as a collection of sub-arrays, though this encounters the problem of the appearance of large secondary lobes. In this summary we show that a radiating element inside the FPC acts like a special sub-array with a single radiator. The aperiodic distribution of the sub-arrays yields a way to decrease the level of side lobes. Indeed, "aperiodic-tiling" arrays, intimately related to the concept of "quasicrystals" in solid-state physics [8] , have been recently shown to exhibit intrinsic thinning capabilities [9] , which can be further enhanced via geometric optimization [10] . Here we analyze three different arrays: a Cartesian one, based on a square lattice, the Danzer one [8] , and the spiral one. 
The Fabry-Perot Cavity and the Resonant Condition
The FPC consists of a grounded dielectric layer where the source is located and a PRS. The FPC is modeled as a transmission line (TL), shown in Fig. 1(b) , and the PRS, usually realized as a Frequency selective surface [1] , [5] , [6] , is modeled as a shunt subsceptance L B as shown in [6] . The resonance condition for the FPC, that provides a good directivity design, is given by the following equation [7] ( ) ( ) 
In (2), ( 
is the total power delivered to (accepted by) the single antenna (the case of multiple radiators is treated next) with in P denoting the power of the incident wave at the antenna terminals and Γ the antenna input reflection coefficient. We look at the accepted gain because it is not affected by the antenna impedance mismatch, and is thus mostly related to the properties of the FPC. In this summary, we limit the analysis to ideal dipole radiators, and so we can assume acc 
Sparse Array of Radiators
As shown in [7] , a FPC can be used for array thinning. The directivity of the FPC allows for an array inter-element distance larger than a wavelength. Here, we generalize and try to systematize this concept for arbitrary arrays inside a FPC and we want to explore the periodic and aperiodic arrangements of radiators. The resonant condition is not affected by the distribution of radiators. We consider N electric sources all polarized along the same direction, say y, ( ) ( ) for single radiators in [7] can still be used if one multiplies the TL TE and TM current generators (see Fig. 1(b) , and [7] ) by the array factor ( 
where Z Z Z ′ ′ ′ = + and Z Z Z ′′ ′′ ′′ = + are the TM and TE total impedances evaluated at z = h s , and 0 J and 2 J are the Bessel functions of 0 th and 2 nd order. In Fig. 2 we report the geometry of three different array distributions, and the AF in (3): the first is on a periodic square lattice (Cartesian), the second follows a Danzer-type aperiodic-tiling distribution [8] which was found in [9] , [10] to exhibit good thinning capabilities in free space, and the third is along the spiral the Cartesian array has a few strong side lobes in free space, that are present on the principal planes. The other two arrays have the same power radiated in side lobes, as for the Cartesian case, which however is distributed azimuthally, and thus lower sidelobes. In Fig. 3 we plot the gain of the three arrays inside the FPC. Note that the arrays exhibit increasing gain for increasing distance parameter a, with comparable trends and values. As shown in [7] , for the Cartesian array we can easily have interelement distances of the order of 0 1.5 a λ = . However, here in Fig. 3(b) we show that the spiral and Danzer arrays in the FPC exhibit rather low side lobes also for distance parameters as 0 2 a λ = . Even larger distances could be used. we plot the radiation patterns along the E and H plane. Note the large side lobes of the Cartesian distribution
